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(57)Abstract: 

PURPOSE: To obtain a waveguide type optical switch whose wavelength 
dependency is small is a desired wavelength area. 
CONSTITUTION: Two directional couplers 22a, 22b and 23a, 23b are 
coupled with optical waveguides 22c, 22d and 23c, 23d whose length are 
slightly different from each other, and sub-phase shifters 22e, 22f and 
23e, 23f are provided on the optical waveguides so as to constitute 
Mach-Zehnder optical interferometer type 3dB optical couplers 22, 23. 
and main phase shifters 24a, 25a are provided on the optical waveguides 
24, 25 between the optical couplers 22, 23. By simultaneously controlling 
the main and sub phase shifters, the optical switch whose wavelength 
dependency is small can be provided. 
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Partial English translation of Japanese Patent No. 05061077 to Jinguji et al. 



Paragraph 0028: 

More specifically, the function of subphase shifters of the present invention is to 
compensate the deviance from the zero per cent coupling ratio described above. As stated above, 
because the phase shift amount of the main phase shifter has wavelength dependence, even if the 
phase shifter is configured at n as for a certain wavelength, the phase variation will be greater 
than 71 at shorter wavelengths of the certain wavelength, and contrarily, the phase variation will 
be less than % at longer wavelengths of the certain wavelength. Therefore, it is necessary to 
provide the coupling ratio of the 3dB coupler with little wavelength dependence in order to 
cancel out the phase variation. 

Paragraph 0045: 

Figure 5 shows an example of setting the optical path length difference within the right 
3dB optical coupler 23 with waveguide 25 longer in contrast to the case in Fig.4. However, such 
arrangement could not obtain a switching operation with small wavelength dependence. 

Paragraph 0046: 

Figure 6 shows an example of interchanging the order of directional couplers 23a and 23b 
of the right 3dB optical coupler 23. However, this alignment was also improper. 

Paragraph 0047: 

Figure 7 shows an example of concurrently reversing the order of directional couplers 
22a, 22b of the left 3dB optical coupler 22 and the order of directional couplers 23a, 23b of the 
right 3dB optical coupler 23. This case obtained same adequate operation as with the case in 
Figure 4. 

Paragraph 0048: 

It is inferred from the above-mentioned experiments that the optical switch of the present 
invention is necessary to dispose constituent elements of the switch to be almost point symmetric 
optically with respect to a center point of the optical switch. Details need to be determined by 
individual simulation according to a coupled wave theory. 



1 



Partial English translation of Japanese Patent No. 05061077 to Jinguji et al. 



Paragraph 0055: 



[Brief description of the drawings] 



Figure 4 shows a prospect drawing in relation to capability of transformational 
configuration of the optical switch of the present invention. 

Figure 5 shows an alternative prospect drawing in relation to capability of 
transformational configuration of the optical switch of the present invention. 

Figure 6 shows a further alternative prospect drawing in relation to capability of 
transformational configuration of the optical switch of the present invention. 

Figure 7 shows a further alternative prospect drawing in relation to capability of 
transformational configuration of the optical switch of the present invention. 



[Explanation of references] 

1 substrate 

2 and 3 3dB optical coupler 
4 and 5 optical waveguide 
4a and 5 a phase shifter 

la, 2a, lb and 2b input/output port 

21 silicon substrate 

22 and 23 Mach-Zehnder optical interferometer circuitry type 3dB optical 

coupler 

24 and 25 silica-based optical waveguide 

22e, 22f, 23 e and 23 f subphase shifter (thin-film heater) 
24a and 25 a main phase shifter (thin-film heater) 

22a, 22b, 23a and 23b directional coupler 
2 1 b silica-based cladding layer 
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